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(54) ETHYLENE-BASED COPOLYMER. ITS PRODUCTION AND USE THEREOF 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain an ethylene-based copolymer having excellent 
transparency, mechanical properties and viscoelasticity, to provide a method for producing the 
copolymer and to obtain a film, a sheet and a molding product having excellent transparency, 
mechanical properties and viscoelasticity. 

SOLUTION: This ethylene-based copolymer comprises ethylene and at least one kind of a 
monomer to be subjected to an addition polymerization, containing a vinyl compound (A) 
represented by a structural formula CH2=CH-R containing a saturated hydrocarbon group R in 
which the steric parameter Es of the substituent group R is >-2.77 and <-1 .64 and the steric 
parameter B1 of the substituted group R is >1.53 and <2.90. The ethylene-based copolymer has 
<1 19"* 0 melting point (Tm) and the melt index MI (g/10 minutes) of the ethylene-based 
copolymer to the mol content (m) (mol%) of the vinyl compound (A) satisfying the equation 0.01 < 
MI<18+m1.4. 
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- n >^x;i/S, v^- n -v'yjl-T y^r 
50 x;i/a. 7?5-:7xx;k>xx;1/». 7)5-p<?;i/7x 
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;i/-f>x-;us> 7?5- t e r t - >^^;i/>^^5";i/xU 
:7;u:tu:n;i/a. 7?5-v-n-yptf;i/:7;u:tuii;i/ 

a, 7? 5- s e c 7)5- t e r 

775->?- s e c 
a. 7}5- V- t e r t -y^;i/:7;i/:tu-;i/a. 7?5- 
n-^>^;i/:7;i/::rU'::^;i/S. t? 5-^.;t^>^;i/>';i/ 

-;i/a, 7]5-ifx- h U;^^;i/i>U>/I/>'>/U:tUn;i/ 
a, 7?5- hijx^;u>'U;i/:7;i/:i-un;i^a. 7?5-te 

r t ~y5=-;i/v^5^;^vU;i/7;i/:tl/-;ua7S:<i:7Si^^tf 

en, »*u<tt7?5->.>^n^>^>?x-;i/a. r^s- 

D^>^>?xx;pa, 7?5^tert-y^ 
AL>^i;x-;i.a. 775 — f>y='x;i/a, Sfct3:7?5-:7 

[0 0 2 3] M^axl, X2, Rl, r2, r3^ r4^ r 

[0 0 2 4] Mj^axl. X2, Rl. r2, r3^ r4, r 
5*fcfriR6{c*5tt^T;U4^;l^a<i:bTti, ^igiS^ ^ 1 

-2 o<7)7;u4^;i^a:?5^*»s L<> e^j^ti;<?;wa> 
;i/a. n-yptr;ua. yypbr;i/a. n-y^;i/ 

a> sec-y^;i/a. tert-y^;i/a. n-^> 

^;i/a. ^-:;*-^>5^;i/a. 7^;i/S, n-^^^v;^. 

n-:t^?;i/a. n-x>';i/a. n-KxS^;!/*. n- 

i9ffsb<ti;<^;ua, x5";i/a. <y:/ptf;ua> t 50 



10 

e r t -y^;i/aS;tti7^;i/STag>^o 
[0 0 2 5] ;inb07;u=^^;^atit^^mt^, ^^y^i^ 

^TS^i^nr^^iTfecfc^/^o Apy>is^TKissn;t 

j^^J^^gci ~2 0<DT;i/4^;pai:bTt^. CT;^«:7;i/ 

:tP;^^;^a. >^>'>'l/:^P;^^;l^a. hU:7;i/:tP;<^ 
;L^a> i7DP;?C5^;i/a, PP;^^;l/a> hUi7PP 

;<^;i'a. yp^^?;i/a, v>^p^p<5^;i'a. huy 

p^^^;ua, 3-K;<^;pa. v3-F^5^;i/a. h 
U3-H;<^;pa. :7;i/:tpx^;i/a. vv)V:^uy^^ 
;i^a. h u >';i/:tpx^>/pa. ^h^y'jprtpx^^;!/ 
a, ^>:^:7;i/;tpx^;i/a>^ppx5^;i/a. v^^p 
DX^;i/a. hU^npx^;i/a> xN^i^nnx^;!/ 

a. ^>^^ ppx^;i^a. yp^x5^;i/a> y>^p^ 

X5";^a. hU':/p^:x^>/i/a, 7^h^>^p^x^;u 
a. ^>^^:/p^x5^;i.a. A-:7;i/:i-pype;i/a, 

7;i/^p^4^s/;i/a> A->^;i/:^p:t^^;i^a, 
;i/:^p K5^v;i/a, A-:7;i/^p^>i$^x'>;!/a. a- 
7;u:^px-f Pi>;i/a, A-i7pp:fne;i/a. a-^ 
ppy^;i/a. /N"— ^pp^>^;i/a. /N°--^pp^+ 
>';i/a> /N"— i7pp:ti7^;i/a, A— i7PPKxi>;^ 

a. A— i57PP^>^7^v;ps, A— i^PPX-fPS/jl/ 

a, A-yp^:ypt;;i/a. A-yp^:y^;ua, a- 

::^p^^>^;i/a> /^-:/p^:^^i>;i/a, a-t'p^ 
:ti75^;i/a. A-yp^ KT'i^;i'a. n-y^u^^y^ 
v'yjvm. A-yp^x-f pv;i/a?Jc<i:^^**^f e)n^o 
sfciine)OT;u^;i/atii^iTnt>, ^h^->a, xh 

+ >^a^c^7;l/P4^va> y'xy + va5^i:<h*c07U~;i/ 

:t+s^as/cti^>v;i/:^^va^j:ci:<^7^;u+;i/:^+ 

[0 0 2 6] Mi^axl. X2, Rl, r2, r3^ r4^ r 
5^/ct^R6^cfc^t^7^;P^;^achLTtl> ^^Jg^^ 

a, (2-;<^;u:7xx;i/) ^^;i/a> (3-^^)iy 

xx;i/) ^5";i/a> (4 -;^^;i/7xx;i.) ;<5";i/a> 
(2, 3 ->^;<^;i^:7xx;i/) ^^;i/a. (2, 4-s^ 
;<^;i^>^xx;i/) ;<^;i/a, (2, 5-v^5^;U7xx 

^^;ua. (2, 6 ->?p^^;i/7xx;u) 
a> (3, 4 ~ v^^;i':7xx;i/) ;<^;i/a. (3, 5 

-i^^^JiyjL-JV) (2, 3, 4~hU;< 

^;i/7xx;i/) ^^;i/a> (2, 3, s-hUp^^JU^' 
xx;U) ;>c^;ua> (2, 3, 6-hU^^;U>'xX 
A) ;<^;Pa. (3, 4, 5- KU;<5";l^:7xx;i/) 
^;i/S. (2, 4, 6-hU;><^;l/7xx;b) 
a> (2, 3, 4, 5-7^h^;<^;l/>^xX;U) 
a, (2, 3, 4, 6-^l>^>c5^;i.7xx;i/) 

a. (2, 3, 5, 6 -5^ h^;<^;U7xx;l/) ^^jl/ 

x;i/) p^^;i/a. (n -ypt;;U7xx;i/) ><?-;ua. 
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(s e c --y^juyx.-ji^) ^^Jl 
(t e r t -^^JlyjL-Jl) y^^^-JlM. (n-^ 

{n-^^iy)\^yjL-)V) (n- 

(n -^f>;^7x-;i/) 
(n-x>^;i/7x:;::;i/) (n-K 

CD T U 4^ ^ > + cL' CD T 

[0 0 2 7] gJftSxK X2. Rl, r2, r3^ r4, r 

5* /cfiR6{c:*5tt^ T U LT^S. 6 

-2 O<DTU-;i/S;0>*»SL<, «^JAtiv^x-;Pa, 2 

-hu;i/«. 3-hu;i/»> 4-hu;i/»> 2, 3-^ 
'>u;u*> 2, 4 -=^r>^ij;i/S. 2, 5-^'>u;i/». 20 

2, 6-^s/u;i/a, 3, 4-^v'U;i/S. 3, 5-^ 
vu;i/S, 2, 3, 4 - hu^^^ji/^'xn;!/*. 2, 

3, 5 - hU;><^;i/:7xn;i/». 2, 3, 6-hU;?<^ 
)vy:r.-)vm. 2, 4, 6 - h u ;<^;i/>^x 

3, 4, 5- hU;<^;Py'x:r;^*. 2, 3, 4, 5- 
7"h^^^;i'>^xn;«. 2, 3, 4, 6-7"h^;?^^ 
;i/:7xr.;i/S. 2, 3, 5, 6 h ^pc^;i/:7x:r;i/ 
^>i§^^^;i':7xri;i/S. x^ji/^^xri;!/*. n- 
7'De;i/:7xr:;i/S. -r V 7'nt^;i/y'x-;i/S. n-y 
^;U:7x-;i/g, sec jLZDVm. t e r t 30 

-y^;i/>'xx;i/». n-^>^;i/:7xn;i/», 
>^;i/>'x-;i/S. n -^4^S/;l/>'xX;l/^. n-::^^ 

:7xn;i/S. n -t- h^T^>^;i/:7xx;i/a, :^":7^;i/ 

1^^, ^h^i^m. xh4^SxS^(Z)y;i.:34^vS. :7x 

S (D T ^ JV^JV:^:^ i^mu E X-'S^tm^ ^ tiT V ^ 40 

[0 0 2 8] SJ^SXl, x2. Rl, r2, r3^ r4^ r 
5 * fc « R 6 4o S MtJI i> U ^ tt^^bTK^S-CMt^ 

)V^)V^. >^ xx;i/S^i: ifcDT u Etm^i^ti 
-So ;0^?5^^^mM^»l'-2 OOEi^vUJl/SchUT so 
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U Om^I^^ SC 1 - 2 0 (7) 1 X u 

y^;i/s^'j;i/*. - s e c ~y^;u>^u;«. hu 
- t e r t - -> u h u — f y v u )V 

t e r t -Zf^Jl-zJ^^^Jli^OJVS. hU-n- 

^>^;i/>^u;i/S. K u - n -^^i/;i/>u;i/a. hu 
v:^p^^>^;i/>^u;ua. h u :7xx;i/f>u;i/S;'cj:i:cD 
^*S^fc3-2 0O3Mj^5>'U;PS^C^*;J?^*frf ?)n\ 

^juiy^jjim. ^fc« h u yxx;i/v'U;PST&^o ^ 
n^cDB^>u;i^«tii^-rtifc^(D^^b7K^S7^^\ :7^y 

>i^^. ^h^s/S. xh:^->^a^cD7;i/=i4^>-x. 

xy4^S/afci:<i:(D7U-;i/:^4^va^fcti^>S^;^:t4^ 

[0 0 2 9] mt^&XK X2. r1. r2^ r3^ r4^ r 
5SfcfriR6tc43tt-?>7;PP4^>^a<hbTti> mm^^^^ 

Xh4^'>*, n-T'PTi^+v^a, V:/P3}^4^>' 

n-yK^>-«. sec-:/h^vS. t-^h^^ 

>J^^. ;^h^v»> xh4^i>S^cDT;i/:n:^>'a. :7 
x/^S/S;^i:^:cD7U-;i/:t^>'*S:t^^^>v;L'^4^ 
vS;^j:^<D7^;P+;i/:t^vS;^i:cJ:T-gB;!i^^BJfe$nT 

[0 0 3 0] M^SXK X2. r1, r2^ r3^ r4^ r 
5^fc^SR6(C*5tt^7^;l^+;P:t+>^SiLTtl. 
|^^^7_2 0<D7^;i/4^;i/:t+S/«7!?W^ L.<. ^J;^ 

tf^>>^;U:t^'>». (2-p^^;i/7xx;i/) ^ h+v 

a. (3 -p<^;i/:7xx;w ;< h^^vX. (4-^?;i/ 

7xx;l/) h + >S, (2, 3 - v;^^;i/7xx;i/) 

><h^xa, (2, 4->?^^;i/-7xx;i/) M-^zy 
(2, 5-v>C5^;l.>^xx;U) ;< h4^vS, (2, 
6 -i/'^^;i/7xx;i/) ^ h^vS. (3, 4-v;>^? 
;i/:7xx;u) H^i/S. (3, 5 ->^;<^;i/7xx 
;i/);<h^s/a, (2, 3, 4- hU^^;^:7xx;i/) 
^h^'>», (2, 3, 5 - h ij ^^;u:7xx;i/) h 
^i^m. (2, 3, 6- hu^^;b:7xx;^) ^ h^^s^ 

a. (2, 4, 5 - h ij ;<5";i/>'xx;i/) 

(2, 4, 6- hU^^;i/:7xx;i/) ^h^^vS, 
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(3, 4, b-h^) ^^)Vy JL-)V) ^V^i^m. 
(2, 3, 4, 5 -5^ h^>^^;U:7x::i;W ;< h4^'> 
S> (2, 3, 4, 6 -7^ h^^^jl/^'xizjl/) 

(2, 3, 5, e-T^h^^^'^U^xnjW 

;i/>'x::i;U) ^h + v». (n -yn tf;i/7x-;i/) ;< 
h + xS. «yyDhf;i/>'x-;i/) ^ h^^vS. (n 
-y^;U7xii;u) ^h + s^S. (sec-y^;u:7x 

;^ K^^vS, ( t e r t -y^;U7xn>iU) ;< h 
^i>S. (n -^4^S/;U:7x::i;U) p< h + i^S, (n- lo 
:ti7^;i.7x:z;i/) h + (n -^^vJl/^^x- 

(n-^h^a''>;i'7xn;i/) ;^ 

c!: CD 7 ^ vS^c <i: T-?[P7&^Bi^ $ nr (.>T 

'foJ:l'^o 20 
[0 0 3 1] St^SXl. X2. Rl. r2^ r3^ r4, r 

T^6-2 0<D7U-;i/:^+v»?&^SfS b<. C?iJA«>^ 
xy4^v», 2 -;<^;i/:7x/^'>S, 3-;X^;l.>'x 

y^va. 4-;<^;i/y'x/4^vS. 2, 3->^;<^;i/ 

^xy + v-S, 2, 4-vp^^;i/:7xy^i/S, 2, 5 
-v>^?;i'>'xy^>'*, 2, 6 ->^^^;i/7xy4^'> 
a, 3, 4 ->?^^;i/:7x/=^^v'», 3, 5->^y^;i/ 
:7x/^>^S. 2, 3, 4 - H u ^5^;i/:7xy 4^i^a. 

2, 3, 5 - h U y^;^:7xy ^S^a. 2, 3, 6-h 30 

u>^5^;^7xy^>-a, 2, 4, 5- hUp^^^i/^'xy 
4-xS> 2, 4, 6 - hu^^;p>'xy4^va, 3, 
4, 5 - h uy^;i/y'xy 4^>^a. 2, 3, 4, 5-5^ 
h^y5^;i/>'xy ^s^s. 2, 3, 4, e-^^h^y^ 
^i^^xy^^fx*, 2, 3, 5, 6 -7^h^p^?;i/>'xy 

^>^^y5=-;^>^xy^s/a. x^;uyxy4^s^ 
n -yptf;u>^xy:^>/S. vyDt:;u:7xy 4^ 
5>*. n -y^^ji^^'x/^^fy*, s e c ->^*5^;i/:7xy 
^v»> t e r t -:/^;i/:7xy^va. n-^^v;i/ 
:7xy + vS. n -^^^;i':7xy ^vS, n-xS/jp 40 
y'xy + vS. n -7=- h^a^iy;i/:7xy :^":7h 

7>h^'try^>a?ij:<!f75?^*^tf bn^o ;inb 
(7D7U-;u:t+iy»tsi.i'rnfc. :7^y^M^, is^M 

vS, xh^>'a^(7).7;u=i::^->-S, ^xy^vS^i^: 

7 U ^ S>S ^ > ^>a^i: £ (7) 7 ^ 

[0 0 3 2] S^axK X2, Rl, r2, r3^ r4^ r 



-ryynhf;ua, n-y^^i^s. sec-y^;^a. t 

e r t-zT^JV^. ^'JZf=f')V&. n-^>5^;ua, n 

)V7^ym. vx^;i/7^ya. >?-n-y'Dtf;i/7^ 
y», >^^yyptr;i^7^ya> v-n-y^;i^7^y 

a, V- s e c -y?';l/7^yS. t e r t - y^ 

;i/7ay«, v-^vy^;i/7^y«, tert~y^ 

;i/-ry7'Phr;i^7^ys. v-n-^4^s/;i/7^ys, 

V- n -::r:^^;i/7^ ya, f/- n -5^'>;i/7 ^ y 

>^7xx;i/7ay*. h'y. huy^;i/^>u;i/7^y». 

biX-ter t -y5";P>^y^;i/v'JJl/7^y»^j:<i:;&^ 

*^fbn, L<fr^v;<^;i/7^ya. ifcfrivx^ 
;i/7^ya"Cfe'5o 

[0 0 3 3] fit^SRl. r2. r3, r4^ r5^ ^^xS 
[0 0 3 4] $f^L<^lRUl, T)V^)Vm. T ^ 

)vm. 7U-;i/S*;fctigife>'U;i^«T*^o 

[0 0 3 5] »*b<JSXli5J:rj^x2ti. -^-ti^'njfijS: 
i^m. 7U-;i-:t+vS^fc^S 2M^7^ySTS>0. 

[0 0 3 6] ^iuxmi-^n^w»^mmw(o^{^mt: 

LTti, 0iJA«p<^U> (xi7P^>5^vxx;u) 

(3, 5 - vy^";^- 2 -7xy^>-) ^^^x'j7A>^^ 
p^-f h\ y^u> (>'i7n^>i$^>;xx;i/) (3-t 
e r t 2 -7xy4^f» ^^-oi.Vi;u^ 

< y5=-U> (v^P^>^>?xx;U) (3-ter 

t -7'^;u- 5 -y^;i/- 2 -7xy ^s^) ^^xr^A 
>?i7n^<h\ y^u> (vij7p^>^vxx;b) (3 
-:7xx;i/- 2 -7xy=^v) ^5^x»5Av^p^-f 

y^U> (S/^P^>^'vXx;i/) (3 - t e r t 

-7*^;i/f/y^;i/S/U;i/- 5 -y^;i/- 2 -7xy + 

^^^X'i7Av^P^< h\ y5=-U> (v^P^>r$^ 

>?xx;i/) (3 - h u y5^;uvu;u- 5 - y^;i/- 2 - 

yxy^v) ^^x>i7A>^^p-5^< h\ y^i/> iiy^ 

P^>^^f/Xx;U) (3 - t e r t 5 -y h 

4^'>-2-7xy+>-) ^5^x'j7A>;i7P^-r h\ y^ 

l/> ('>i7P^>^^i;xx;U) (3-ter t - ^/^JV 

- 5 -i^pp- 2 -7xy4^iy) 5^:$^x»5A>^i:7P^-f 

[0 0 3 7] y^u> (y?-;i/S/i7P'^>^^vxx;i/) 
(3, 5-vy5^;u-2-7xy^'» ^^x-i^Av^ 
p^-TK. y^U> (y^;i/>^i7P^>^>?xx;i/) 
(3 - t e r t 2 -7xy ^v) J-^^^K 

v^p5-f K> y^u> (y^;i/'>i7P^>^'vxx 
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)V) (3 - t e r t 5 
u^y^ vx - ;u) ( 3 - y X 2 - X y i» 
vxn;i/) (3 - t e r t -y^;Pv;<5^;P'>u;i/- 

-i7As^i^D^'r h\ ^^vy (>c5^;u>^i7D^>^vx 

x;l/) (3 - t e r t -y^;i/-5-;< h + i>-2-:7 
xy^i^) ^^x-jzAv^o^^ h\ ;?<^u> (y^;i/ 
v^D^>i$^vXx;W (3 - t e r t -y^;i/-5- 
^DD- 2 -:7x/4^>') ^'^x'^AS^^n^-r h\ 
[0038];<^l/>(tert - y5";l/'>^ P^>37 

i;xx;i/) (3, 5 ->^;<?-;i/- 2 -:7xy4^5» 
X'i7Avi7Dv-f h\ ;<^U> ( t e r t 
p^>^' vxx;i/) (3 - t e r t 2 -:7x 

y^v') ^^X'i^Avi'P^'f F> p<5^l/> ( t e r t 
-:/5^;Pvi:7p/^>r$7i?xx;W (S - t e r t - y^ 

;i/-5-^^;i/-2-7xy^v) 5^i$^x'i7Ayi7p^ 

;<^U> ( t e r t -y^;i/vi7 d^>^>?xx 

(3-:7xx;i/-2-:7xy^>^) ^^^x'i7Avi7 
h\ >c^u> ( t e r t -y?;i/'>i::7D^>5^v 

xx;i/) (3 - t e r t - :^^)Vy^) )\^- ^ - 

^uy ( t e r t -:7>;i/>^i7p^>^i;xx;i/) (3 

- h'J;<^JUv'j;i/-5->c^;i/-2-y^xy^'» ^ 
^-Ol^i^^uy^ ;<^U> ( t e r t -y?;!/^^ 
^p^>^>?xx;i/) (3 - t e r t 5 -y 

h + 2 - y'xy + v) ^^X'i7Avi7P^^ h\ / 
^Uy (t e r t -y^;i/vi7P^>iS7>?Xx;l') (3 

- t e r t 5 -i7PP - 2 -:7xy=^>') ^ 
^xC'Av^D^^ F\ 

[0 0 3 9] >^5='U> (7^h^;^^;Uv'i7p/^>:$7vX 

x;i/) (3, 5-zy;<9')i-2-yx.y^y) 
Avi7n-^-rh\ y^i/> h^y^;i'S/^p^>^ 

S^XXjb) (3 - t e r t 2 -^x/ 

^^x-^Av^^p^-r h\ ^^uy (^h^^^ji^y^ 

a^y^zyX.-JU) (3 - t e r t 5-?^^ 
Jl^- 2 -yjL/^y) ^^x^Ai^'^P^-r F. ;<^l/ 
> (^^h^^^'^Jl^y^n^y^iyx.-ji) (3-:7xx 
2 -:7xy + x) 5^:$'x'j7A>-'i7D^-f f> 

t -y?;i/>^;<^;i/vu;u- 5 --y^;i/- 2 - ^'xy ^ 
>-) ^^^^x-i^Af/^p^-f F, y5=-u> (T^F^y^^ju 
'>i7P^>5'>fxx;i/) (3 - F uy^;i/xu;i/- 5 - 
y^;i/- 2 -:7xy^» ^r^^x^i^Avi? p^^ f. y 
F^y^;i/f>i7P^>:i7i;xx;u) (3~t 

e r t 5 - y F + v- 2 -7xy 5=-^ 

x^'AviJ^p^-f F. y^u> (7^F^y5^;i/vi7P-^ 



/I? 

>^^>^xx;l/) (3 - t e r t 5 -i7pp- 

2-y'xy + S/) ^F^xr^Av^P^-r F. 

[0 0 4 0] y^u> {Fuy^;^'>u;u>i:7p^>:$^ 
vxx;u) (3, 5~vy^;^-2-7xy4^f» 
x'^7A>^^p5-r F. y-^i/> (FU y5=-;ui>u;i/f>^ 

a^y^i^:L-jl) (3 - t e r t 2 -"yx 

y+>^) ^5'xr:7Avi7p^-r F. y^i/> (Fuy^^ 

;UvU;i/S^i7P^>^^vXx;i/) (3 - t e r t 

5 -y5^;i/- 2 -:7xy^v) ^^x'^7A>^^:7 p^ 
10 F> y^u> (hO ^^-jiyvjiy^a^y^zyjL- 

)l) (3 - ^'xx;!/- 2 - ^'xy +5» ^^X'i'Avi^ 

p^-TF. y^i/> (Fuy^;i/'>u;i^v^p^>^^v 
xx;i/) (3 - t e r t -7'?;i^vy^;ui>u;i/- 5 - 
y?^;i/- 2 - >'xy4^f» ?^x^av^ p-^-f f, y 
^i/> (Fuy^;i/>u;U'>i7p^>^vxx;i/) (3 
-F'jy^;uvU;p-5-y?-;p-2->^xy+'» ^ 
^xr>Afx^p^-r F. y^u> (Fuy^;u5>u;i/v 
/7p/>^>^vxx;i/) (3 - t e r t 5 - y 

f4^'>- 2 -:7xy^v) ^^iS^xOAvi^p^-r F. y 
20 ^i/> (Fuy?;i/iy'j;i/>^i7p^>:$7vxx;i/) (3 

- t e r t 5 - ^PP - 2 -:7xy4^v) ^ 

^X-^Av^^P^^ F. 

[0 0 4 1] y5^i/> (:7;i/:tU'x;i/) (3, 5-vy 
2 -:7xy=^^>') ^:$^x'>av^ d^-t F. y^ 
i/> (y'ji/zti/x;!/) (3 - t e r t 2 -y 

xy + v-) ^^'XC^Av^i^p^^ F. y^U> 

ux;i/) (3 - t e r t 5-y5^;i/-2 -:7 

xy4^>-) ?5^x»^A>?i7p^< F. y^i/> (:7;u;j- 
i/x;i^) (3 - v'xx;!/- 2 -:7xy ^i/) ^5^x»i7A 

30 vi7 p^-r F, y^l/> {7;U::tUx;i/) (3-ter 

t -:/^;i/>^y^;i/vu;i/- 5 -y^^;!/- 2 - :7xy ^ 
v) ?^xr>A>^i7p^-r F, y^u> (>^;i/::tux 
(3 - FU y^;u>'U;i/- 5 - y^;i/- 2 - y'xy 
^5^x'i7A>?i7P^-r F> y^u> (7;^:tux 

(3 - t e r t -:/5F;i.-5-y F4^>'-2-7x 

y^y) ^i^x'^Avi? p^^ F. y^u> (yji^ty 

x;U) (3 - t e r t 5-i:7PP-2-:7x 

y4^i» ^5^x'i7Avi7p^-r F. 

[0 0 4 2] -fy7'PbfUx> (vi7p^>^>?xx 
40 ;U) (3, 5 -i^^y^;!/- 2 - ^'xy 4^>-) ^:$^X'^A 

i^^p^^F. 'i'yypb:uT'> (i>i7P^>^vxx 

M (3 - t e r t -y'^JV- 2 -7xy + v) ^^X 
r>Av^P^-f F, -fV7'PeU5^> (v^P^>^^v 
xx;i/) (3 - t e r t --/"^ji- 5 -y5^;i/- 2 -:7 
xy^v) ^^'X»j7A>^i7P^< F, <V7'Pt!Ux> 
(>'^P^>:5^vXx;U) (3-7xx;i/- 2 -7xy 

:^^'» ^r^'x'^Avi^p^-f F. <y>^peuT'> ('> 

^P^>^^>?xx;i/) (3 - t e r t -y^^Jlzyy^Jl 

v'U;u- 5 -y^;i.- 2 -yxy^v) ^5^x'::7Ai^i7 

50 P^-fF, <V7'PtfUT'> (v^P'^V^^v^XXjl/) 
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(3 - H U^^;i/>'U;P- 5 -jj^^JU- 2-y:sLj^ 

o^>5^vX-;U) (3 - t e r t - 5 h 

yntrUT^V (>'i7p^>^7s;x-;i/) (3 - t e r t 
-y?;i/-5-^DD-2-:7xy4^>^) ^^-^kv 

[0 0 4 3] >r v:/ptru5='> (;<^;i/v^^d^>^v 

xn;i/) (3, 5 - 2 -:7xy ^^-^^x 

^KV^u^^Y. ^V^uM^y^y (^^Jliy^a^ 
y^zyji-JU) (3 - t e r t -y^^Jl- 2-7x7 + 

;I/S/^da:>>$7c;xx;p) (3 - t e r t 5 

-rvyDhfU^> (^^;i/S/i7o^>:$7 5;xx;i/) (3 
-:7xx;i/- 2 -:7xy4^>^) ^^^xr^Av^^ p^-f 
^y7'pfcfU5='> (;<^;i/v^p^>^>?xx;i/) 
(3 - t e r t -y^;i/v^5=-;p>u;i/- 5 
2-yxy4^v) ^5^x»>Avi7D^-r h\ -fyy^pif 

;i/>^U;i/- 5 2 -7x/4^>^) ^^X»i7A>^ 

^p^< h\ -ryyptfU7'> (^^;^>-i7P--^>^v 

xx;i/) (3 - t e r t 5 h + >-- 2 - 

yx/^s/) 5=-^xr:7Av^;7P^-f ^yypfcfu^" 
> p^>^s^xx;i/) (3 - t e r t - 

5 -i7 pp- 2 -yxy ^i^) ^^x-i^Av^i^p 

[0 0 4 4] -r yypeu7^> ( t e r t -y^;i/vi7 
p^>^>?xx;u) (3, 5 ->^^^;i/- 2 -:7xy + 
^^X'i;A>^i7P^< h\ ^yyPbfUx> ( t e 

y^D tf Ut'> ( t e r t p/^>^i;xx 
(3 - t e r t 5 2 -yx/ 

:^y) ^^-ryi^i^^ay^ Y. '<yy^Ph!Ux> (t 
e r t -y^;i/S/^ p^>^vxx;i/) (3 -yxx;p 
-2-yxy + f» 5^3^x^A>^^p^-f h\ -fy:/p 

(3 - t e r t -y5^;i/v^^;^i/u;i/- 5 

2-yxy4^s/) ^:^x'i7Av^D^-f -fyyphf 

U5^> ( t e r t -y-^;l/>-^P^>r$' vxx;i/) (3 

- I-U7^;i/S/U;i/- 5 2 -yx/^^v) ^ 

5^X^^Avi7P^-f yyPtf Ut'> ( t e r t - 
y^;i^i>i7 D>^>^ vxx;i/) (3 - t e r t - y*^;i/ 

- 5 2 -yxy + >/) ^^-^Azy^Uy 
N\ 'I'y t!U5^> ( t e r t -y^;US/^P^> 

^>?Xx;U) (3 - t e r t -^^JU- 5 -^pp-2 

[0 0 4 5] -fyyptfU'x> (T-h^7^;u>-i:7P^ 

>5^>;xx;l/) (3, 5-zy?^^JV-2-: 
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^^-^hszy^u^^ Y. -i'yy'ptfu?> (T^h^^ 
^;i.S/^p^>:^>^xx;i/) (3 - t e r t 
2-7x74^5/) ^^xr:7A>^^P^'f -fyy^PtT 

U5'> (5^h7>^^;i/'>i7P^>5^vxx;u) (3-t 

e r t ~'^'^)V~ 5 -7^;l/- 2 -yx/ + ^:$^x 

i7p/>^>3^vxx;i/) (3 - yxx;!/- 2 - yxy=^^ 
^:^x'i7Av^p^-r h\ -ryy'ptfUT'> (^h 

^7^;i^v'^ p^>^7>?xx;i/) (3 - t e r t -y*^ 

X-i/Avt^P^-f h\ 'fyyPl:fUT'> (T-h^^^JU 

'>^p^>i$^s^xx;i/) (3 - h U;><^;UvU;u- 5 - 
7^;i/- 2 -yxy ^^x'5^A>?i^ -r 
yypeu5='> (^h^y^;u>^:^p^>37>^xxjU) 
(3 - t e r t 5-yh+>'-2-yxy + 

v) ^^$^x'i7A>?^p^-f 'i'yy'ptfUT'> {j-h 

^^)Vy^U^y^iyJl-)V) (3 - t e r t - ^ ^ 
5 -i7PP- 2 -yxy=t^>-) "f^-OL.i/^Wy 

20 [0 0 4 6] -ryypt!U7^> (hU>^5^;^>^'j;i/S/i7 
p^>:57s^xx;i/) (3, 5 - vy^;i/- 2 -yxy + 
y) ?^x'j7A>^4^p^< h\ 'i'yypt!'jT^> (hu 
^5";l^v'U;i/5y^P^>i5^vXx;i/) (3 - t e r t - 

2 -yxy+v) ^f-^-^i^z^i^uy^ ^ 
v^u\i\}^y (h uy^;i^vu;i/>^p^>^>^xx 
)]/) (3 - t e r t -y*^;i/- 5 2 -yxy 

:^-S/) ^^x-^Ai^i^p^-r -fy^PtfUx> (h 
U;?^^;^>^u;i/v^p^>^^vxx;w (3 -yxxjv 
-2-yxy + f» ^^'X'^Av^p^-f h\ -fy^^p 
30 trux> (hU^'^;i/S/u;i/>^^p^>^vxx;i/) 

(3 - t e r t -3^^;l/vp^^;l/5>U;l/- 5 

2-yxy+s/) ^^'X'^Av^p^-f -fy>^ptf 
U^> (hU;<^;l'>-u;i'v^p^>^>?xx;^) (3 
-hU;^^;i/>'U;i^"5-7?;i/-2-yxy+v) 5=- 
^^xr^AS^^p^-l^ < y^y'pfcf Uf'> (hU>C5^;i. 
s/U;U'>^p^>^'>^xx;i/) (3 - t e r t -y*5";i/ 

- 5 h + S/- 2 -y xy 4^S/) ^^X'^Ay^P;^ 

-f h\ ^v^u\±^)^y ( h u 75";i/v'U;^>-i7p^> 
^>?xx;i/) (3 - t e r t -y*^;u- 5 -i7PP- 2 

40 ~vx.j^y) ^^xr^Av^^P'^-r h\ 

[0 0 4 7] yy°pt: U5='> (y;i/:t ux;i/) (3, 
5 - 2 -yxy + f/) 5^^^X>i7A>^^ p^-r 

^VztuM^y^y (y;l/:tl/x;U) (3 - t e r t 

-y*^;i/- 2 -yxy + » ^^^xyAs^^i? p^< 
yyptfU5^> (y;i/:tux;i/) (3 - t e r t - y 
5 2 -yxy + '» ^^^x-^^av^p 
y^Y. ^v:fu}:^Oy'y (yju:tu-M (3~yx 
x;i/- 2 -yxy 4^>-) ^^^x^^av^^ p^-f K> -<y 
yptfUT'> (y;i/^L/x;u) (3 - t e r t -y*5^;u 
50 >^^5';i/>-'j;i/- 5 2 -yxy + v) f'l^x 
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'j7Av^n^-rK> -fyyDhru7='> (yji^u-ji) 
(3- h^j ^^jii^oji- 5-^^)i-2-yx.y^ 

^V-M (3 - t e r t -:/^;U-5-^ h + >'-2 

"ry (3 - t e r t 5 -i!/ 

□ n-2-yxy^x) 5^37::^'i7Avi7 h\ 
CO 0 4 8] >?:7x-;U;<^U> ('>i7P^>^^i;x- 

(3, 5 2 - ^^xy + s^) ^^^-'i'A 

(3- t e r t -y5^;l/-2 -^xy + v') 5=-:^ 

x»5Av^p^-f v:7x-;i/^^i/> (s^i^D^v 
^^vx-;i/) (3 - t e r t -y^^;!/- 5 -y^;i/- 2 
-:7x/ + ^^) ^^^^x'^Avi^D^^ >?77xx;^^ 
^U'> (>^i7D^>^vxx;i/) (3-:7xx;i/-2- 
'7xy+v') ^^^x'j7Av^o^'r v:7xx;i/^^ 

l/> (>-i7P^>3^vXx;i/) (3 - t e r t -^^jl/ 

>^y^;i/f>u;i/- 5 -^5=^;!/- 2 -yxy^5» 5^^x 

'i7Av^i7P^^ K> v7xX;U;?C^U> ('>i7p/^^>^ 
VXXJW ( 3 - h U ;< V U 5 - ^ 2 - 

yx/^v) ^^-^hsV^u^^ >?:7xx;i/y5^ 

U> (f>i7p/>^>:$^>?xx;i/) (3 - t e r t -^=f')V 

- 5-;< 2 -7xy + '» ^5^X»i7A>?:i7P^ 

h\ v7xx;i/^^u> (>^i^p^>:$^vxx;i/) 

(3 - t e r t -T"?;!/- 5-i:7PP-2-:7x/=^^ 

[0 0 4 9] v:7xx;i/^^lx> (;>C5F';i/5>i7P^>^ 
i;xx;i/) (3, 5-v>c5";i/-2-7x/4^>^) 

xr>Av:^p^-r vyxx;i/^^i/> (;<5^;i/>-i7 
P^>^vXX;i/) (3 - t e r t -^5";^- 2 -yx 
y + v) ^^X'i7Avi7P^-f >?7xx;i/>c^i/> 
(y^;i^f>^o^>^vxx;i/) (3 - t e r t -^5=- 
;u- 5 -y^^-^u- 2 -yxy 4=->') ^:$^x»i7A>^^ p^ 
^ h\ >^yxx;^y^i/> (y p^>^>;xx 
(3-:7xx;i.-2->'xy4^v) =f-^-^KVi; 
p^-f vyxx;i/y^i/> (j;<^;i/>^i7 n^>^ v 
xx;i/) (3 - t e r t -y^;i/vy ?;i/vU;i/- 5 - 
p<^>ii/- 2 -yxy4^>-) ^^x'i/Av^p^-f h\ V 
:7xx;i/^5^u> (>c^;i.v/7p^>:$^i;xx;i/) (3 
-huy5=';i/v'U;^-5-y5';i/-2-v'xy^i/) ^ 
^x-i^Ai/^^p-^-r h\ >^yxx;i/;^5=-i/> (y^;i/i> 

^u^y^VJ^^ZLM (3 - t e r t - ^=^)V- 5 - ^ 
N4^S^- 2 -:7xy + i» ^^^X^Avi7P^-f V 
yxx;u^5'U> (y^;i/S/^ p^>^^>^xx;i/) (3 

- t e r t -y^';!/- 5-^'PP-2->'xy4^>^) ^ 
^x-^Avi^p^^f h\ 

[0 0 5 0] v:7xx;i/>c?U> ( t e r t - >^5=-;i/v 
i7p^>^^ vxx;u) (3, 5 - 2 -yxy 

4^>-) 5^^x»i7Avi:7n'^< K> v7xx;i/;<^U> 

( t e r t -y^;i/S/i7P^>^ vXx;i/) (3 - t e 



r t - 2 -7xy •?-^X'i7A>^i7 n^-f 

v7xx;U;<5^l/> ( t e r t - ^^^JP vi^ n > 

^ i/xx>ii/) ( 3 - t e r t - 5 - y 2 

-7xy + '» ?3^x'::7Av^P5-r h\ >^:7xx;i/y 
^l/> ( t e r t -y5";i/^>^p^>5' vxx;u) (3 
-yxx;u- 2 - y'xy ^:^x'::7Av^ p^-i' 
h\ v7xx;l^y5^l/> ( t e r t - ^ u^y 

i$^vxx;i/) (3 - t e r t - ^^^Ui/y v u ;^- 
5 -y^;i/- 2 -7xy ^^x'i'Ai/^p^-r 

10 h\ >^>'xx;i/y^U> ( t e r t P'^> 

^^vxx;!/) (3 - h uy^;u^>u;i/- 5 - y^;i/- 2 
-:7xy^i» ^^^^x'izAi^i/p^-f H, v:7xx;i/y 

^l^> ( t e r t -y5^;l/i/i7P^>^^vxx;U) (3 
- t e r t -y?-;L^- 5-yh4^>^-2-yxy + v) 
^^^x»:7Av^P^-f h\ vyxx;i/y^l/> ( t e r 
t -y^;Uvi7P^>iS^vXx;i/) (3 - t e r t 

5-i7PP- 2 -7xy^5/) ^^X'^Avi^P 

[0 0 5 1] >?:7xx;i/y^i/> (5^ h^y^ji/fy^:; p 
20 ^>^s^xx;i/) (3, 5->?y5^;i/-2->'xy^ 
v) ^^x'i7A>^^p^-f h\ >^yxx;i/y^i/> (5^ 

^;i/-2-:7xy4^v) ^^^x'i7Avi7p^-r 

(3 - t e r t 5 - y^;i/- 2 -7xy 4^ 

i» ^^x^izAv^p^-f h\ v7xx;i/y^u> (7^ 

-7xy4^v) ^^^x'^Av^^p^-f >^7x-;uy 
^i/> (7^ h^y^;i/S/^p^>^'>^xx;i/) (3-t 
30 e r t -y^;i/vy^;uvu;u- 5 - y^^;^- 2 -7x 
y^s^) ^^^x'j7Avi7p^< v7xx;i/y^u> 

;i/vu;i/- 5~y^;i/- 2 -yxy^i» ^:^x'^a>^ 
^p^<h\ v7xx;i/y^i/> h^y^;i/i>iJ7p 

^>:5^vxx;l.) (3 - t e r t 5-y 

x;uy^l/> (xh'^y^;i'>^i'P^>^^vxx;u) 
(3 - t e r t 5-^PP-2-yxy4^ 

5F^X'i7Avi7P^-f h\ 

40 [0 0 5 2] >^>^xx;i/y^U'> ( h u y^;i/f>u;uv 
^p^>5^>?xx;u) (3, 5 - vy^;i/- 2 - ^'xy 
^ix) 5^^xr:7Avi7 p^< h\ v7xx;i.y5^u> 
(hUy^;UvU;l/vi7P^>:5^vXx;!/) (3 - t e 

r t 2 -yxy^fy) 5':^x'i7Af/^ p^-f 
i^*yxx;i/y5"u> ( h u y ^;u^>u;i/'>^ p^> 
^>^xx;u) (3 ~ t e r t -y^^;!/- 5 -y^jP- 2 
-7xy=^^v) ^^x»:>Avi7P^-f h\ v>'xx;uy 
(huy?-;i/vu;i/'>i7P^>:57>^xx;i/) (3 
-yxx;i/- 2 -7xy ^fy) ^:$^x»j7Avi7 p^-r 
50 h\ vyxx;i/y^u> ( h u y^;Ui>u;i/v^ p^> 
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^zyx.-)l) (3 - t e r t -Zf^Jlzy :A^Jliy^J Jl- 
S - ?^^JU- 2 - y x. / ^zy) ^^n'^Av^D'^-r 

^vx-;i/) (3- hu^^;i/'>u;i/-5-pt^;i/-2 

^l/> (hU;<^;i'vU;i^v^P^>^vXnj|/) (3 

- t e r t - y^^Jl- 3-^ b=^iy-2-yx.y^>^) 

^;ps^u;ps/^ □^>5^ vXX;i/) (3 - t e r t - y 

[0 0 5 3] >?>^xx;i/^^u> {y)V^\y-)V) 
(3, 5 -v;^?;i/- 2 - ^'x/ ^S/) ^^x>^7Avi7 
p^'-f v>'xx;^;<^i/> (:7;i/:tux;i/) (3- 
t e r t 2 - ^^xy-^t^v) ^^^X'^Avi7P 

^-f K> v^xx;!/;^^!// (:7;^::ri/x;i/) (3-t 
e r t - y*^)V- 2-yxJ^zy) ^^:z. 

»i7Avi7D-^-r K> >^>'xx;l/><5^U> (yjV:tU:z. 
M (3-:7xx;i/-2-:7x/^>^) ^^x»^7Av^ 

P^-f h\ v>^xx;i/;<^U> (7;^:tUx;P) es- 
ter t - y'*^;i/v;<5^;i/S/U;l/- 5 2 - 

xy^^-s/) ^3^x'j7A>?^p^-r h\ vr/xxji/y^^-u- 
> (>';i/:^-ixx;i/) (3- hu>^^;^vU;^-5-^5=' 
;^-2-7xy^'» ^^X'i7A>?^p^-f h\ v:7x 
-)l^^U> (yjl:tU-)V) (3 - t e r t -y*^)\^ 

- 5 -y h+v- 2 -:7xy ^s/) 

-f v:7xx;i/pc^i/> (yji:tu-jl) (3-te 
r t-y^;l/-5-^PP-2->'xy4^v) ^^^xr? 

v;i/=ix'j7A. ^rz\t/\y-^A\z^m.vtzi[:'^^. y 

^;P7aF) . ex (>?x^;i/T^ F) . i^~n~y*h 
4^5/ F, ^fctl>^-f vyp4^+>^Ft-^Hbfc{b^4^> 

p^>^>^xx;i/) . (tert-y'^^Ji 
xx;i/) izm^Lfcit^^. (3, 5--vy^;p-2- 

7x7^5^) * (2-:7x/4^>^) . (3->C^;i/-2 
-yjL/^iy) . (3, 5 t e r t 2 

-^^xy^s/) . (3 - v'xxji/- 5 2 -:7 
xy + v) . (3 - t e r t -:/^;^>^y^;l/fyIJ;^- 
2-.>^xy+'» > mrc\t (3-hu^^;u>'U;i/-2 

[0 0 5 4] >^;< U;i/ ('>i7P^>3^vXx;i/) 

(2-:7xy4^s/) ^^x'izAv^p^'i' F> >^y5";i/ 
i/U;^ (s^i7D^>^vxx;i/) (3-y^ji/-2-7 
xy^^^v) ^^^x'i^Av^^^p^-f F, v^^;i/v'U;i/ 
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(>^^p^>^vxx;i/) (3, 5-vy^;u-2-:7 

(^>^P^>r$7>?xxA) (3 - t e r t -Zf^Jl- 2 

-yx.y^zy) ?3^xr>Av^57P^-f F. >^^^;i/'>'j 

Jl (i^^a^>^zyx.-jl) (3 - t e r t -y'^Jl- 

. 5 -y^;i/- 2 - y'xy ^v) ?:^xOA>^i7 p^^ 
F. >^y5";i/><g;u (s/^p^>:$^vxx;u) (3, 5 

- V- t e r t -y^;^- 2 -^xy^v) ^^-^K 

vi7p^-rF. vy5^;i/>^u;i/ (v^p^>:^vxx 

(5 -y5^;i/- 3 -:7xx;i/- 2 -:7xy ^v) ^ 
^x»j7A>^^p-^-f F. vy^;i/i^u;i/ (>^^p^>^ 
vxx;i/) (3 - t e r t -y^;i/v^5P';i/'>u;i/- 5 
-y5^;i/" 2 - y'xy ^sy) ^r^'x'^Ai^^ p^-f F. 
vy5^;i/>u;i/ (v-^ p^>5'>^xx;i/) (5-y^;i/ 
-3-Fuy^;^fyu;i/-2->'xy4^v) ^^x'j/A 
vi^p^-f F, >^^^;i/vu;i/ (>'i^p^>^vxx 

(3 - t e r t 5-yF^i/-2-:7x 

y^v-) 5=-:^xc^Avi7p^-r F. vy^;i/>^u;i/ (v 
^^p^>^>?xx;i/) (3 - t e r t 5-^ 
uu-2-yxLj^i/) ^^X'j7Avi7P^^ F, 
^;i/v'U;P (v^ p^>^'vxx;i/) (3, 

2 -:7xy^>') 5^5^x'i7A>^^ p^-t F. 
[0 0 5 5] >^>^^;i/vu;i/ (^^;i'i>^p^>^s?x 
x;i.) (2-7xy^-v) ^iS^xr>Ai^^p^-f F. 
y^;!/^/!;;^ (y5^;i/f>^p^>:^>^xx;i/) (3-y 
2 -7xy ^i/) ^^r^x-i^Ay^p^-r F, f/y 
^;i/vU;i/ (y^;i/vi^p^>r$^vxx;i/) (3, 5- 
>^y^;u-2->'xy4^v) ^:$^x»5A>?ii7 p^-r f. 
>?y^;i/>-u;i/ (y^;^>^i7p^>^vxx;i/) (3- 

t e r t 2 -7xy=^^S/) ^^^x-i^Av^P 

^-f F, s^y^;^^';;^ (y5";i/v^P'^>^7i;xx 
(3 - t e r t 5 - y^;i/- 2 -7xy 

5^^^x'i7Av^p^-f F. >?y^;i/S^u;i/ (^^ 

;i/S/^P^>:$^vXX;U) (3, 5-v- t e r t 

^;i/-2-:7xy4^>^) ^^x-^/Av^i^p^^ f, i^y 
^;i/>U;^ (y^;^v^p^>^'vxx;i.) (5-^^ 
3 - y'xx;!/- 2 -:7xy4^s/) 5^^x»^a>^^p 
F, i^y^;i/vu;i/ (y^;ps/i7P^>^vxx 
(3 ~ t e r t -:/^;i/vy^;i/vU;i/- 5 
2 -:7xy^i/) 5"5^x'i?Avi7 p^-r F. 

(y^;i'>^^p^>3^vxx;i/) (s-y^;^ 

- 3 - Fuy^;i/i>u;i/- 2 -:7xy4^iy) ^^-Oh. 
fxi^p^-f F. vy5";i/vu;i/ (y5=-;i/vi7 p^>^v 

xx;i/) (3 - t e r t - 5 -y h^iy- 2 - 

:7xy:^'» ^^x'j7Avi7P^^ F. vy?';i/S/u;u 
(y^;i/iyi7P^>:$^>;xx;i/) (3 - t e r t 

5 -^pp- 2 -7xy + '» ^^x-^Ai/i^n^ 
-r F, >^y^;i/vu;i^ (y^;i/^>i7P^>5^vxx;i.) 

(3, 5 - v7f 2 - ^'xy^^v) ^^zi^J^V^ 
P^-fF. 
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[0 0 5 6] >^^^;l'>^U;^ {n-^'^)Viy^U^y^ 

M (3-;>c^;U-2->^x/=t=^'» ^^^-'^Av^D 

x;i/) (3, 5-v;<^;i/-2-:7xy^v) ^^xo 

>:$^vXx;W (3 - t e r t 2 -V J ^ 

5^;i.S/^p^>3^vXx;i/) (3 - t e r t 

h\ >^>^^;uvu;^ (n-:/^;i/S^^D^>^'vxx 

M (3, 5 - V- t e r t 2 -7x7^ 

5^:^X'^7AS^^ D-^-r >^;<5^;i/>'U;i/ (n-y 
5^;i/>^/7 p^>^vxx;i/) (5 - 3 -7xx 

;l/-2-7xy=*^v) 5=-:$^X'^A>?^P^^ v^5F- 

;i/S^U;i' (n -y^;l/vi7p^>::5^>?xx;i/) (3-t 
e r t -y^;Uv;<^;i/i/U;l/- 5 -;<^;i/- 2 -7x 

y^v) ?37X'^Avi:7p^-f >?;<^;i/>-u;i/ (n 

^ u^y^ (5 3- h 

U7^;i/>^u;i^-2-7xy^>^) =5-^-^1 h.vou^ 
-r h\ >^^?;i/S/U;P (n-7*^;i/v^p^>^vxx 

(3 - t e r t ~ir^)]/~ 5 h:^'>- 2 -7x 

y^>-) ^^x'5^A>?i7p^-r >?^^;i.>^u;i/ (n 

-7'5=';I/S/^p^>^>^Xx;L/) (3 - t e r t - 7*^ 
5 -i7 pp- 2 -7x7 ^i/) ^^^xC^Avi^P^ 
< v^^jl/vU;!/ (n-:/^;i/>-i7P^>^>?xx 
(3, 5 -vT^;^- 2 -7xy4=^'» ?:$^X»5^A 

[0 0 5 7] v;>^^;i/S/U;W ( t e r t -if^)\^y^u 
^y^V:5L-M (2-7x7^>') ^^x'i^Ae/^p 
h\ >?>^^;^vU;l/ ( t e r t -7*5^;i/>:^P^> 
^^s;xx;i/) (3-7^;i/- 2 -7xy^s/) ^^x'i^ 
Avi^p-^-r h\ ( t e r t -7*^;l/v 

i^p/>s>^>?xx;i/) (3, 5 ->^^^;i/- 2 -7x7 
^^X'^Avi7p^< h\ >?^^;i/vU;i/ (te 

7*^;l/- 2 -7x7^5/) ^3^X':7Av^P^-f h\ V 
>^^;i/>^U;i' ( t e r t ->^^;l/>/^P^>:$^vXX 
(3 - t e r t -y^^;^- 5 -7 5^;^- 2-7x7 
^:^X'5Av^P^-r i^7^;i'>'U;i/ (te 
r t -7*5^;U>i7 p^>^>?xx;i/) (3, 5->?-t 
e r t ->^5^;U- 2 -7x7^i^) ^^^'X'j? A>^^ P ^ 

v^?-;!^^^';;!/ ( t e r t -7'^;i/i/^p^>^ 

vXX;P) (5 - 7^;i/- 3 -7xx;i/- 2-7x74^ 
^7) ^^X'^A>^i:7P^< h\ v7^;UvU;i/ ( t e r 
t ->^^;i/S7i^p^>^s;xx;i/) (3 - t e r t 
^;i/v7 5=-;i^'>u;u- 5 -75=';i/~ 2 -7x7^i» 5=- 

:^x>5'A>^^P7-r K> >^75=';l/vU;l/ ( t e r t -y 
^;i/'>i7 p^>37 vxx;u) ( 5 3 - h U 7 



5^;i/vU;i'- 2 -7x74^>-) ^5^xr>A>?/7p^-r 
h\ >^75';i/>u;P ( t e r t -y^jl/S/^ p^>^>; 
xx;i/) (3 - t e r t 5-7 h^5>- 2 - 

7x7^'» 5F^X':7Avi7P^-f i^^^Jl/S/U;^ 
( t e r t - ^=f^)\^i/^ u^y^ (3 - t e 

r t 5 PP- 2 -7x7 + S/) ^'r^X'^ 
Avi7p^^ h\ >^75^;UvU;U ( t e r t -y^;!/^ 
^P^>^vXX;U) (3, 5-v?T^;i^-2-7x7 
^y) ^^X'^Av^P^^ 

10 [0 0 5 8] >^7^;i/S/U;i/ (•T-h^75^;u>-^p^> 

^zyJL-)l) (2-7x7+>-) 5^^X'^7A>^^ P^-r 
h\ v7?;i/'>U;i/ (T-h77^;i/>'^n-^>i5^vXX 

Jl) (3 -7^;i/- 2 -7x7^S/) ^^X'^Av^P 

7-r h\ v75^;i/i/u;i/ (y^ K^7^;i/S/^p/^>^v 

XX;l.) (3, 5-v7^;i/-2-7x7 + >^) ^^X 
':>Av^P7-f h\ v7^;^vU;i/ (5=- h-^^^JUv^ 
P^>^vXx;i/) (3 - t e r t -7'^;P- 2 -7x 

y^y) ^^-^KV^u^^Y. zyy^^jvyuji 

20 5 2 -7x7=1^>') ^^^X-^Av^P 

XX;U) (3, 5 -i^- t e r t -7*^;i/- 2 -7x7 
^5'x»^7Av^P7-f v^^^Jl/S/'J;!/ (7^-h 

xx;l/- 2 -7x7+v) ^^X'j7A>^i7P'^-f h\ 

(3 - t e r t -y^;i/v;<^;i/'>u;i/- 5 -7^;i/- 

2-7x74^S/) ^^X^Av^P7<h\ v7^;i/v 

u;i/ (^h^75=';i/>'i7p/>^>^i;xx;i') (5-7^ 

30 3 - hU7^;l/i7U;l'- 2 -7x74^i7) ^^^X'i? 

Av^p^-rh\ v7^;i/'>u;i/ (7^h^7^;U'>i7p 

^>^vxx;i/) (3 - t e r t -7^^;i/- 5-7 
v-2-7x74^S/) ^^^X-izAv^P^-f >^7? 

;i/vu;^ (7"h77?;i/vi7p^>^vxx;i/) (3- 

t e r t 5 -i7PP - 2 -7x7=^^57) 

. v7^;i/vu;i/ (7^H'^75^;i/ 
:x;i/) (3, 5 - v7^;i/- 2 -7x 

7 + S/) ^^^X-i/Av^^P^-f h\ 

[0 0 5 9] v7^;i/vu;u (hU7^;^v'U;Pv'^p 

^>^>^XX;i/) (2-7x7 + x) ^^X'i7A>?^P 

7-r h\ v7^;i'vu;i/ (hU7^;i/S/u;^>'^p^> 

^vxx;i/) (3 -7^;i-- 2 -7x74=->^) ^^-^ 

Av^P7<K. v?^^;^^^;;!/ (hU7^;ui>u;Pf> 

i7P^>5^yxx>il/) (3, 5 -S^75^;U- 2 -7x7 

^v) ^r^x'j7A>?i7 h\ yy^jiy^jjv (hu 
7^;^S^U;US/i7 p^>:$7>?xx;i/) (3 - t e r t - 
2 -7x7 4^>') ^^X»5Av^P^< V 

7^;i/>'U;i/ ( h U7^;i/vu;i^vi7 D^>^^ vxx 

;U) (3 - t e r t 5 -7^;l/- 2-7x7 

^v) ^r^'X'i'Av^^P^-f >?7 5=-;U>'U>ii/ (hU 
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^5^;Uf>U;i/>-^n^>^vx-;i.) (3, 

e r t -y^JU- 2 -:7xy + "f-^ L.zy ^ 

vx-;i/) (5 - s-yjL-ju- 2 - >':ny4^ 

^;uxu;i/>'^p^>^vx-;i/) (3 - t e r t -:/ 

u;i/v^n^>:^vxx;i/) (5-^^;i/-3- hU;^ 

xx;l/) (3 - t e r t 5 h^^^fx- 2 - 

(huy5=-;i/i>u;i/S/^D^>^vxx;i/) (3 - t e 

r t 5 -i^PP- 2 -37x7 ^» 
V:i7D^>^>^Xx;i.) (3, 5 - 2 -:7x 

[0 0 6 0] z^^^)Viy^))V (-f>a'x;i/) (2-:7x 

y4^'» ^^^x-^Av^p^-f v;<5^;i/vu;i/ K 20 

>xx;i/) (3 -y^;i/-- 2 -:7xy^i/) =^-^-^1^ 
v^p-^-rF, s^;<^;i/vu;i/ (-r>xx;u) (3, 5 

h\ v^5';l/S^U;i' (-f >5^x;i/) (3-tert-y 

2 - y'xy^^v) ^^^^x'^Av^^p^'i' h\ 
5^;i/vU;i/ « >t'x;1/) (3 - t e r t 5 

vyf^;|/vU;U (-f>xx;l/) (3, 5-v-tert 

-:f^ji~2-yx.y^iy) ^^xr^A p^< H> 
v^^;i/vu;i/ (-f>^x;i/) (5 3 - y^x 30 
x;i/- 2 -'7xy4^v) ^^x'j7A>?^P'^^ K> 
^;i/vu;i/ (-f>^x;i/) (3-t e r t-:7*^;i/>^y 
^;i/v'U;i/- 5 -y^;i/- 2 -:7xy^» ^^^x'^a 

iy^Oy^\^. -jyj')Vi^^))V (-f>5^x;i/) (5--;>^ 

3 - h U;?^9';^vU;U- 2 -7x74^'» 5^^x 

'^7Avi7p^-r h\ vy^;i/S/u;i/ (-r>^x;i/) (3 

- t e r t - S-yV^zy~2-yjL/^iy) 
^r$^X'i7Avi7n^-f H> vy^;i/S^U;^ (^>?x 
;W (3 - t e r t -7^5=-;^- 5-^7PP-2-:7xy 

xx;i/) (3, 5 2 -:7xy^>^) ^^'x 

[0 0 6 1 } f/^^^I/vU;!/ (y)V:tU-M (2-y 

xy + >^) 5^^^xr>A>^i7p^-f h\ vy^^^ji^i/u;!/ 
(:7;u:tux;i/) (3 -y^;i/- 2 - y^xy + v-) 
x'^A>?^p^-f h\ vy^;ui>u;i/ (:7;i/;i-ux;u) 

(3. 5-v^^;U-2->^xy:^->') ^^X^7Avi7 
P^-rK> v;?<5^;l/S/U;l- (7;i/:^Ux;i/) (3-te 
r t -:/^Jl-2-yx.y^zy) ^5^X'j7Av^P^-f 
h\ v;<'^;i/>-iJJl/ (7;i/:tU'X;i/) (3-tert- so 
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Zf^Ji^- 3~ ?^^Jl- 2 -yjiy^i^) ^r^xr^Av^i? 

ay-i}^. vy^;i/i/u;i/ (7;u^ux;i/) (3, 5- 

v~ t e r t -y^Jl- 2 -yjL/^iy) ^^ZL^I^V 
i7P^-f (:7;i/;r Ux;i/) (5-;?c 

5^;!/- 3 -7xx;i/- 2 -:7xy ^^y) ^f-^zz.^uiy^ 
p^-f vy5^;i/vu;p (:7;u^ixx;i/) (3-te 
r t -y^jUv^^^jl/S/ij;!/- 5 2 -7xy 
5^:j7X'::7Avi7P^^ h\ v^^;i/vu;u (:7;i/ 
^i/x;i/) (5-y^;i/-3- h u ^^;p>'U;u- 2 - 
:7xy^sx) 5"^xr:7Av^p^< h\ vy^;i/xu;i^ 

(>';i/::tl/x;i/) (3-tert -y^jp- 5 -y 
2 -y'xy+S/) 5F^X»:7Av^P^< vy^ 

;U:>u;i/ (>^;i/:ti/x;i/) (3 - t e r t 5 

-i'PP- 2 - y^xy ^^X'j/A vi7 p-^^ 

h\ , vy^;i/vu;i^ (y^;i/:tux;i/) (3, 5->^7 

2 - >'xy ^:$^X'^Avi7P^^ >?y 

^;i/S/U;i/ (7"h^y^;Uiy^p^>^i^xx;i.) ) 
i\'"yyV^'y~2-^M ^^yj^uy^ Yt^E 

^ne>(D{b^tico (>'i7p^>^vxx;i/) (v 
y^;uvi7p/^>5^>^xx;u) . (huy^;U'>^p^ 
>5^>?xx;i/) , (x5^;i/S/i7p/^>^ vxx;i/) . 
(n-7'Plf;i/v'i7P-\>^^S^XX;l/) . (-fV^Pt: 
;US/i:7P^>^^vXX;W . (s e c -y^;i^->^p^ 

;W . (t e r t -y5^;i->^y5=-;i'S/u;i/v^ p^>^ 
i^xx;i/) . (:7xx;i/>-i^p^>:$'vxx;i/) . (y 
?;u-f >t'x;1/) . Sfcti (:7xx;k>^x;i.) t;:^ 
Mbfcib^ti, (2--:7xy^v) (3->'xx;i/2 
-:7xy + f» . (3- huy^;i^vu;i/-2-:7xy 
^5/) . src« (3 - t e r t -7*^;i'>^y^;p>'U;u 
-2-7xy^>-) tc^MLfcfb'&t;. >?y?;us/u;i/ 
Srs^x?";!^^';;^^ i^>^xx;u>^u;u. *fcti>?y 

v>-U;i-tC^I!L;^c{b^^, ^:$^X'j7A*>?>/l/=iX'i7 
iU, Sfc«A:7X'i7A{CSML.fc^b^#J> v:^dUH* 
>?yp^H> vT-f:t^-rK, fcfX (vy9=-;i/T^ 

S s^-f y y D F H L fc^ft-Br^^ I ^ 
[0 0 6 2] ±|B-)S^ [ I ] T^$tl§MS^«^#: 

m\.tzik. m^^m(D/\o^'yim> ^itTi^mim. ^ 
it7i^m:t^yn:^mmtKm^it^z.E\zj:,o. ±12- 
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flssc [I] T^^^n^w^^m^w^'^m-^z.iim-Q 

[0 0 6 3} U'C^m (B) ] *«BJtci3(,iTffll/iS7 
;U=-'>A<t^#l (B) <hbT«, 'ik^di^m? 
^ hsWL-^mm^tb^ . (Bl)-)S^ E'aAlZa-a 
T'^K^nSWfilTJl'S-C/A'fb^tl. (B2)-I55i?: 

{-Al (e2) -O-} b'5?*^^^«5ji^*-r-5S4:^ 
roT;U5>'+-9->, SWf (B 3) e3 {-A 1 

(E3) -O-} cA 1 E32T:^$n^^jfi^*-T^^tt 
©7;i/5y+-!t> (mb. E', E2t5j;JjCE3(J, 10 
■^■'nelikTKSSTSO. ^TCOEl. ±t©e2ruc±t 

TfeSi^toTl/^Tfe^l/^o a«0<a^ 3 ^fSS-rsS 
T% b(i2ii^±©S^^. c « 1 J[i(>±CDM^^^-r. ) 

El. E2$;t«E3(c4ott^^{b**SiUT«, 

[0 0 6 4] -^BiC EUA 1 Z3-aT^^n^*«7 20 

;i/5-'i'A{b^!|^ (Bl) ®*ft:0iJiL-T«, hU;?^9^ 
;U7;i'5r:':>A. h u x?;i/7;i'5:i':7A, h'JT'nt: 
;i/7;i/5;i'5A. h'j'f y:/^;i'7;P5n'^A. hU's 
+ >';U7;i'5::i':7A^<Dh'J7;l/+;i'7;i'5r:'5A : v 

;>^9^;U7;U5:r-^Ai7 D5-f h\ v'xg^;U7;L'5 A 

vy9';i'7;i/5:^':7A^'P5-i' i?^4^'>;i'7;i'5^ 

■^^A^D^^ H^<D>;7;P+;l/7;l'5::i'>Ai7D7'1' 

K ; ;<^;i/7Jl/5r^'^A-:/;^n^-r H, x^;i/7;U5:r 
'^Av'i'a^-f H, yDt!;i'7;i^5-':'Avi'P7'f 30 

;U5-'i'A>?i7p^'f K#©7;i'^F;i'7;i'5:r>^A>?^ 
□ ^-f H ; >'^^;u7;i/5-'>A/\'r H^-r f> v'x^ 
;U7;i/5x>^A;N-f K^-f vyptfJi/7;U5x':7A 

v^=^>';i/7;i'5x':7A/\'f k^cov7;i/^ 
;P7;i'5n':7AA'r K^-r K^^^j^-r-sciA^-e^ 
-5. »SL<tt, h u 7;i/=^^;i'7;U5zir>AT'abO, J; 

OiffSL<«. hUX^;l/7;l'Sn'^7A. ifc«h'J'f 

y:/5^;i'7>'P5:r'j7AT'fe^. 40 
[0 0 6 5] (-A1 (e2) -O-} b'C'^^ 

n-5«jg^wr§st>t®7;P5/^ii-> (b2) . 

e3 {-A 1 (e3) -O-} cA 1 E32T7K^n-5 

iJijgS'W-r ^«st»c«>7;P5 y^-y-v (B3) \z^vi^. 
e2. EScDSi^^ilibTta. x^;i/*, y;u 

•7;i/7'pt;;us. 'fvyntf^'ua. 

&oce3«p<^;1/S. 'i'y:/5^;i/S-Cig>f3, b«2~4 so 



0. c 1 ~4 o-es.-5)o 

[0 0 6 6] ±IB(D7J1'5 y =^^-9->«#a©:^ffiTf?e 

■^/A (fi»JA«, hU>t5^;i/7;i/5X'^A;5:<i:) ^rie^TK 
0»^L<tt. (B1)-»S ElaAlZ3-aT*$ 

n -i) 7 ;u = X Aib^i^T- -s , 
[0 0 6 7] [{b^ti (c) ] ^mm^zidi^xts'ymit 

^tl (C) chLTti. (Cl)-«^ BQ1q2q3t- 
^$n^^>^^{k^!^. (C2) -«§:^ G+ (BQlQ 
2Q3q4) -T-ft^tl-ajJ^-^^^k^t), (C3) -jlSiC 
(L-H) + (BQ1q2q3q4) -T'«$n^7f:'i75g{|:^ 

[0 0 6 8] -flS^ BQlQ2Q3T'*$n-5/^:"i7*^k 
^tl (CI) triJ^^T. B«3ffi<Dll^^fflB^*S8©Jt^'^^ 

J^^T-feO. Ql~Q3ttAny>M^, j^{b7KSg», A 

TliT'b^l.i. Ql~Q3«ffSL<ttAPy>Jl^. 1 

~ 2 0 l@<D^mj!^^^^t;^^b7K««, l~2 0i@C75^ 

^M^i£^tr/Npy>'fbiK{b7K^*, i~2 0jiOi^^ 
^^trfiJlft-> U Jim, 1 ~ 2 0 lao^^M^^^-^tr 
7;i/=i^=^vS*fctt2~2 o®(D^^JK^^^^^75y 

. ~2 0«©^^j^^$r^ty^{l:*^». $fc«l~2 0 

m<Dmmm'?-^'^ts/\ay>itmtyi^m&x'$,^. 

[0 0 6 9] fb^i^I (CI) <DA^*:CSJ<hbT«, hVT, 
(^>^y)l7tay3L~)l) if-'yy. hUx (2, 3, 
5, 6 -7^ h^7;i':tpyxx;w) 4^^>> h'JX 
(2, 3, 4, 5 -5^h77;U5i-P7xX;l/) 5}?^>. 

hux (3, 4, 5- hu yjp^pyx— Ji') ii^7>. 
hUT. (2, 3, 4 - h u y;^3^pyxx;^) 7i^5>. 
yxx;i.t*x (^>^y;u;tP7xx;p) 7j^7>^*^* 

[0 0 7 0] G+ (BQ1q2q3q4) --^-^^n 

«©;?75^:t>TfeO, B«3fiB©M?tf!K^©*:'i'^lI 
^-e*)0. Q1~Q4«±|3cD (CI) tr*3tt-5Ql~Q3 

t.nm.x&^, 

[0 0 7 1]-fi5i?: G+ (BQ1q2q3q4) -tfg^n 

LT«, 7xP-lrX':7A;^;9':t>. 7;U+;UEi^yxP 
■fexri7A;^;g':t>. ffil^-f ^>;ii:A^, ^m.'Jifi'f-^y 
Tfe-5G+<i:LT«. h U v-xX^l/^^^^U^/^it^^ci: 
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:^>Tfe^o (BQiQ2Q3Q4) -^l,x\t. ^h^ + 

(2, 3, 5, 6-^hyyJl^uyx.-Jl) 
h. xh^^T. (2, 3, 4, 5 -^hyyJi^:tay jL 
4<L/-h, "rhy^X (3, 4, b-h^yjl^ 
P7xn;i/) d^U—h. T-h^^T. (2. 3, 4-h'J 
y)l^ayx,-Jl) 4^I/-h. ^^xX^/PhUX (^>^ 
>^;i/:ro>^xn;i/) 4^l/-h> 5^h^^X (3, 5-fc: 

[0 0 7 2] Z.n^(DM:#m.^U^'^io'^tLX\t. y 
xPirr.'^A^^ (^>^yjl^^ayjL-jl^) 4^ 

1, 1 • -v>^^;i/>'xPirzz»i7AT-h-^+;3^ 
(^>^7;i/:tD:7x-;w d^u-h, ^7^h^=lrX 
(^>5^7;i/:tD>^xn;i^) 7}^i/-h. hU:7xn;i/^ 

hU >'xr:;i/>c^;i/7^h^:^X (3. 3-\i7.bUy)l 
[0 0 7 3] Sfc, -flS^ (L-H) + (BQ1q2q3q 

4) 'x^m^n^^^ymit^m (cs) tci^i^rt^. Lt^ 

4'tt;i/-f XJte«Trfe«9. (L-H) +tiyi/>X^^yH 
mT^$>0, Btt3ffi(^I^T-«^^.<D7j^'i7*S^T^f:)> 
Q^--Q^t±n^(D)l-(7.m (CI) (C*5tt'5Ql'-Q3^ 

[0 0 7 4] (L-H) + (BQ1q2q3q4) --x: 

A> N, N->^T;1^^;1/T::iU::i'^7A, >^7;l/^;l/T> 

(bqiq2q3q4) -tLx\t. mm^imm(Dh<D'/}m 

[0 0 7 5] Z,n^<DM^mum^^io'ti:tLT\t. h 
Ux^;i/7>^::i'5'A5^ h^+x (^>^ y JV^i-ay x, 

(^>^^;l/:tD:7x::i;l/) d^u—h. hU (n-y^ 

ji) ^u-h. hU (n-y^;i/) yy'E-^A^hy 

+X (3, 5 - tfX h U >^;i/:ta;<^;l/:7x::i;l/) tJ^I/ 
-h, N, N->?;<^;i/T::iU::i'i7A7='h^4^X 
^7;i^^D:7xr:;i/) 4^1/- N, N->^x5^;i/7::: 
Ux-^Ar-h^+x (^>^:7;i/::tD:7xn;i/) /l^u- 
N, N-2, 4, 6 -^>^ 7^^)17 1:^^ 2^9- 
hy^X (^>^^y)l:tuy:z-)l) ^U-h. N, N 
->^;<^;PTnUX'i7A5^h"^ + X (3, 5 - h U 

:7;u;tDp^^Ji/yxx;u) Jt^i/^h. >^-r y t'p tf;i/7 
>^zi»>^At- (^>^^:7;i/:tP7x-;i/) /i^u 
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^:7;i/;tP7xx;i/) 4^1/- h U 7x-;p*;x4^— 

r:7A7^h^4=-7. (^>:5^7;i/:tP7x-;U) 4^lx-h. 
(;?^^;U7x-;^) 7j>X*:n»>AT- h^+X (^> 

^7;i/:^P7xr:;i/) hU (v;<5';P7xr: 

;i/) ^^x^t^n^A-x h^+x (^>^7;i/;tP7xr. 

<«. hU (n-'y^)l) 7>^:X^7A5^h^^X (^ 
>:^7;i/:^P7xx;U) /J^U^h, t) L < tl. N, N- 

10 s^;<^;i/7nUx^A-xh'^+x «>^yjU:tayx. 

[0 0 7 6] ^mmf^^<Dmmm\tm'^. it^m (b) 

/S^#«^#:0^;l-it^^*O. 1- 1 0 0 0 OT. 

L<tt 5-2000. it^m (C) 

;i/Jt:0^O. 0 1^1 0 ox. iff ^ly<\tO. 5-1 oo 

mui^^ ^mm^m \mm \zmm^tmxm i^^m 
20 ^^mmm^.m'^o. o 1-5 o o Mmo i/g, » 

SL<^SO. 0 5- 1 0 0 Mmo 1 /g, J:»9$f*b< 
tlO. 0 5- 5 0 Mmo I / g. it^^ (B) A 1 
m^^WX. aao. 0 1-1 0 0 0 OMmo 
«^SL<fr3:0. 1-5 0 0 0 //mo 1 /g, J:0$fSL 
<tt, 0. 1 - 2 0 0 0 Mmo 1 /g. {b'S'^ (C) 
tS. aa^O. 0 1-5 0 0 Mmo 1 /g. L<fri 
0. 0 5-2 0 0 j^mo 1 /g, J:0»$L<«0. 0 

5-100 umo \ y g(D^m\z$>^^o\z^fiZ^^m 

30 [0 0 7 7] *^0JTfflt.^bn^tti«tl. M^^JS^ 
fl^. (B) . (C) B:Z>7SfctlS i O2. A 1 2 

[0 0 7 8] *^H^<DX5^l/>^S^#:(7DS'&:«rJi«it* 

40 mmKJt^m&^^^it'smKmmmmx^^o m^\m 
—KfiBmx^m^t^n^^^. i'D<DK}t^m^m^o:>R^>' 
^mzm^^->xm^v^^&^^^}itmw^m(DKj;ts^^mn 
^rz\tmm\zmmhxi7yz.thx^^o m^mosijis^ 
m^^m-t^m^izumm-mm&^^^^^tmm-mmcD 

mmxm^^^^:^iixitt. ^Kft^mmz:^\zMm^ ee 
'^i^<D^'f'm^mm^^rciib\z7\^mm(Dmm^mm^m 

50 Wt^Z.thX^^o 
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[0 0 7 9] ?^ffiM-&ffi-ea^i-^i^^. {^fflsn^^ 
^.n, a^®s«ffl^i o~i 2 or© 

a^2 5 0~5 0 0 0 k g/cm2<Z)$gH. fi-&SS(S 
ait 1 3 0~3 5 Ot:o?eHT-&0. ^J-^SCD^-SA^e)*! 

a-&SiS«as5 o~ 1 0 orcD^H. x5'i/> lo 

JE:'3«aSl 0~5 0 k g/cm2(0^efflT-^-5, 
[0 0 8 0] *^BJOTX^^>;S*«^#:«, 

±12© J; 5 ;^ciltlAc!NFt4 S fcJ6 7 * tt 

JjK^jtlPI^. it^«:^'r*^5.i§g4^-ti-fc*»B^(75x5=-^ 

3>te« ifm^5^-->3 >te^ii»(D#aBif^^:b•t^• 
mM. T)V^=.^L.nm. -kDA>, :^-fD>, PE 
T, pp. 7)t"ja'ftfX'Jx>. EVOH, 

Pimm. mmm. mm, y-^'A^(DmmM^ 

UX5^l/>, i^«S4?UX5^U>. '^t>cig^ffi# U X^ 

Ma. T'^xvma. :^7>Ma. ^^i-«^^.it. « 

[0 0 8 1] 

mmmv^^. Sit. *^Bj«, ±is(©ffinfcx5^u 

[0 0 8 2] * 
TI>-30XH-950Xlog 



32 

^ Bj c n b ussfisj ciM e $ ti -5 © T tt^c 

[0 0 8 3] ^tff*3<fca:W«;^ffi^«TtBCDi;fel3(C|| 

(1) #ipa^tt^ y7-©^;i/"^Wftm (^;u%) 

H-NMR(CJ;0. iyi7a^^i^Jim(D^^>^mt^ 
©MfiiJ © ^ ^ U fC L fe*^ 5 J!i^ »r ijftg ^ n 
■5 1. 6~1. 8 p pm©e-i'3fiS*^^, ab-Sl^tSJ? 
*0. lmmgS©7'U7.->- h©FT- I RW^tCiJ 
tt-SS 8 2 cm-l©Pj5;iRhf-i7 75^f,. TSe©Ml;5?:Sffl 

m=0. 241Xlog (Iq/I) Xl/d 
(iC^'. I : tf-i'S)^* (%) . Io:'^-X^'f> 
(%) . d : ^/U;^^^-!-/!^^ (cm) ) 

U7.->— h©FT- I RiP.!l^lCi5t-t-5 1 3 6 9. 1 3 0 

m=2 OOXb/ (1000-4Xb) 
b=0. 7 5 7 X (K' 1369- 0. 9 5 XK' 1303 + 
3. 8) 

K' =0. 925Xlog (Ifl/I) Xl/d 
4-;)i^;i'- 1 -^>7->©^:;i''^*««. 0*0. 1 
mmmS.<DZfUy.i^—h<DFT- I R jfflSfCiJtt-S 1 3 
8 3. 1 3 0 3 cm-l©®JRlf-^'7!»^e>, T^S'fflViT 

^ ttl >t o 

m=200Xb/ (1000-4Xb) 
b=0. 4 15X (K' 1383- 0. 9 5 XK' 1303 + 

3. 8) 

K' =0. 925Xlog do/ 1) Xl/d 
[0 0 8 4] (2) 5">-!t-f;l/««^^ (T I ) 

ASTM D 1 8 2 2 - 6 8 tC*-:P't/^Tjil^$n. n = 
5 TfflteLfctt®rt©±"F 2 + 19 3 

.■t©¥i^M^s^brc, y jvmmmm (td «, 
^;n--r>x'yi^7. (MI) \zi^m^n^^^mt. x 

'i'xu>^'jt (SR) . mmmm w) ^is* (Tm) 

tCffi^^i¥ffiT#.5, X5=-l/>5^*fi-&#:© (MI) *t 
0. 5~2 5 g/ 1 O^J-O^HTT.C'x'J >i^Jt (S 

R) /^n . 2 *ri. mmmM w) t:*^' 9 o ~ i e 5 j / 
g ©^Hc: 7" >-y--r;i/«»?fiST I (kg- 

cni/cm2) (6) ^iSfc-r« iJ^-pT. 

(6) ^«s-r-5«^«, j-y^^ )vmm^mmnx 

i^^c<i:^7K-r. ;ic:T'i'>e>gifi/»^» (H) (J/g) 
«g4,'iS; (Tm) 2P.iJ^B#©#SP?F©®4X^ffl;5:t.^l/\ PiM 
(Ctt, BJ»ffl«S©4 2'C±©,^^*^bt>t^fc. ^^Hlt^M 

mA±.<Dmm^-7.y^ y^-Qcomt^ii, gi«?fi^i{c 

(M I ) +6 0 0 0 (6) 
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SAc. X5^U>JS#tfi-&#:ro (MI) Ti^O. 5~2 5g 
/I 0^i-(75®HT'X':>xU>i^Jt (SR) t^l. 

±. (Tm) ©jPji^Bftcfisy$n^ii4/si^fi (h) 

0~1 6 5 J/g©ieHtca&^S^, x>-ti-'fJl'« 
«S^g(TI) (k g • cm/cm2) tJ. (7) * 

T I >- 7 9 XTm- 1250xiog (MI) +1 
[0085](3)A,-fX [0087]: 
1 5 0*C|Si-;/"UX«HT5 5J-W^m. S^i-ffl^UT. 

0. 3mm»y^X->— htC-Dl^^T, ASTM-D-1 lo 

(MI) tCf^^^ni.^^ffit, Ht/^l^» 

(H) (Tm) tCf^S$nS^ffl{b«tCJ:t3^{l: 

f^fc*. I^^O (MI) > (H) ^^t^^yzfMZ 

(4) iiyT.W^'m. (Tg) 

X^i/>^*a-a-#:©;y^7.e^fiS (Tg) TfB 

-t^^fi^^iPJlSbfc, igUTma&^ti«ifx;Hb^^A 
0*;U^«{Cjfc*LTTg*iial.>C<i:«. 20 

• SB : -t-f n-a^Xll («) « DMS2 0 0 

• H5PHt-f X : 0. 3mmxi|i3. 0mm 

• ^^-V-yi'KEifiil : 2 0mm 

• j^jfe^ : 5H z 

• liiti : 1 0 Mm 

• #iaiiK : - 1 5 Ot:-! 5 0'C*7?2'C/:J> 
[0 0 8 6] HJfiCSJ 1 

fcf^. tK^S 1 0 8mL. }tJiiLT^+tJ->^2 'J ao 

5:5 2mL^tt3ii9-. Mi$;g§5 8 0 'C*T#iaLfc. m, 
t^T. X^U>$r 1 2 k g/cm2{CpgijL/cC*^e.7^ 

A 1 . 5 mm o 1 . it#M¥ 9 -8 7 3 1 3 ^iiffiO^Jg 

->U;U (5=-h5;<^;l'->i7D'^>:$'yxx;i/) (3-t 
e r t 5 -j^^JP- 2 -7xy^v) ^f'rJ'X 

'i'Av'i'P^'f h* 1 . 5 Mmo I . >'^5^;i'7XUX'i' 

5ximo 1 ^g^ttTgAbXa^^Mif^L-fc. 5»?^X 
i5'y-;U€r 1 0mLSA-r^C<hlCJ:t3S^5f?±U 
fc, a^SJ£:JK*;«ca®x^'>'-;KcSAbTWffiLfc 

x;l'->i7n-^^^+)->'^Wftm*^2. 6^:;l'%, Hl*Tm 

*n 1 1 . St:, M I *^2. 6 g/ 1 o:«-. s RT^n . 

09.Mw/Mn*n. STS-SX^^-U^-exjUv/i^ 

□^+-y->*a^#:*^*6 1 %iim^ntz. t#^nfcx5" 

U'>^*a-&^^(Di>- h^'N'f X«2 0 %. 
iaStt-9. 6'CT'*t>;t:. )ig«5«l fC^f. so 



^uy?^i^m-^i^<Dm^. x-^^xu^^^jt (sr) 

0 6 0 0 ^ (7) 



mmi tmmizm-Btimmi'fzo a^wisn, t-xji^v 

i'P^4^+)->^Wttm*i4. 0^:;l/%> Tm*U0 4. 
St:. MI*i5. 3g/10;J>, SRAn. 07, Mw 

/MnT^n. 8©x^i/>-en;i/->i7P^+-9->^a 
^#:*J6 9 gf#e>tifc. f#enfex5=-u->^*a^fr(;) 
;y5xe^fiStt- 1 3. 9t:-c^^/co «gm<£^i{c 

[0 0 8 8] 3 

#iinS-&tt^: / V- i L/ T t'x;p p > :£ 5 . 

2mL, 1 -'\^-t>S: 1 2. GmLtti^s*. TK^ftii 
*.«Sr 1 6 OmmHg, M-^mm^ 7 ^miZ^m.Ltz&. 



9\-it. mmmi trnmizM'^t: 
fx;i/->i7P^^^-y->^#»*>*0. 5^;i/%, i-^x^^ 

■t>^#»*i2. l^rjUJg, Tm*nil. 5*0, MI 
*n. 4 5g/10^J-. SR*n. 10. Mw/MnA^ 

1. 8«X9^1/>- t'x;U>/^P--x=^^1i->- 1 -'s^-t 

yE.7t^m-^m^5 2 gften/t. 1 (c^-r . 

[0 0 8 9] Jt«l5«SJ 1 
mL, **f±jX;!^l:^2 6 OmmHg. M-^mm^S^ 

mz^^vtzsii^it. ^mmi iimmizM'^immi. 

Tm*n 1 1. S-C. M I *^2. 7 g/1 SRA^ 
1. 0 7. Mw/Mn*n. 8 0Dxg^U>- 1 -'v^^-tr 

>*^a-&#:*^8 7 gf#e.tifc. f#e.nfcx^^>^#^a 

^#:©->-h^'\'fX«3 0%, :^/7Xte^jaa?«- 1 
9. 4'CT*o7t. ^m<&«2{C^-r. 
[0 0 9 0] jti^esj 2 

OfC. 4 1 -Ot->S: 1 4mLftji^. * 
*tt)i*aS2 1 OmmHg. M^mf^^ I o^miz^ 

MLrz&.mt. ^mmi trnmizm-^^^rnvtzo a^ 

%. TmAtl 13. 2'C. M I *t2. 1 g/1 O^i". S 
R*n. OS.Mw/MnAU. 7 (7)X5^lx>- 4 

1 -^yy^yi^m-bm^e 8 gf#bti;t, ftbti 
rzx.^uy?^^m-^i¥<D^y-^-i )vm^^m\ii 8 9 o 

k g • cm/cm2TS.-3fc. fellSr«2{'^-r. 

[0 0 9 1] ttmm 3 

#SPfi^tt^:y ^-<hbTfx;Uvi7 P'\+i)-><;o{-^t> 
OfC. 3, S-'J^'-^Ji'- l-Zf'ry (BtSSRWji^*: 
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/1^^-^Es:-2. 7 8) ^4 9mLttiA^. *^ 
it]h^m^2 1 OmmHg, ffi-&B#W?r2 S^P^Kr^S 

ilff L4. 6 g©a^#:*<f#?>nfe*i. FT - I RjU^ 

e> ^^l-^J^tetcSt? < ®i|X;>n5 i: ^ <!: igJ6 ^ tl 

[0 0 9 2] tfc«i««j4 

^((iiL-T h;i'X>S- 1 7 5 5 U U lo 

#J!ipa-&tttyv-i:LTf-;i'->/7p^:^^-y->S2 5 

mLSrttiXi!^. SiSggS: 5 0'C*T#fiL.fc. J^t^T. 

mF*3*^^^L.Ac?*, :*V- • Ti7>yttMPMAO 1. 0 
mm o 1 , 3tS^ J. Organometal. Che 
m. 303, 213-220 (198 6) fc:t«£oT-&fiK 
Lfcfx (t e r t ->^5^;i^-->^?n^>^v*xx;i.) 

Lxm^^MiSL-fc. 3 O^^^X^y-;^S: 1 OmLS 

Xi5'/-JKC^ALT^{±iLfce6B<*^iijgL> -Bft 

Sm*n. Tmd^llS. 0*C. M 1*^2 2 

g/10^)-, SR*n. 0 6cr)X^U>-k'x;P->i?n 
'\4--9->*m^#:*^3 g^?>nfe, 2 (C^T. 

[0 0 9 3] tkfe^J 5 

t*x;i/->^'P'\+-y->-g-Wfim75?0. A=^)V%. Tmf)^ 
12 4. Ot:. MItSU. 4g/10^>. SRiOn. 0 30 
9, Mw/Mn;5n. 8 ©X^" >- bf— d/n^^ 
■!J->*a^#:*«6 3 gttenfc. ;^;^<£:g2(C:S^-r. 



[0 0 9 4] IISg0iJ4 
->*y ^JU->iJ;U (5=- h ^y P'OrJ'v'XXJU) 
(3 - t e r t - •:^^)V- 2-7x7 + 

1 3 1 3 ^liifficDHj^fisj 1 \z%^w.^nx^^^-)m\z'<^^ 

T-^iSUfcf y/Pe'Jx> (->i7D'^>:$'v;xx;i') 
(3 - t e r t 5 - y5";i'- 2-7x7 + 

-» ^^J'X'^^Av'i'D^-f K 5 wmo 1 Sr^fflLfc/til, 
yy^^iUrxUxr^AT^h^ + T. (^>^'7;U:tD7x 
x;i/) 7}<l/- h 1 4 Mmo I (C, 7K*^0mL(C. iSjS; 
iaSS:6 O'CtC^JELfciii^l.tJ. HJSfiSJ 1 ilWI^IIcM^ 

m*i3. 0=^JU%. Tm*niO. Bt:, MI*«6. 2 
g/lO^i-. SRtSU. 2 9> Mw/Mn75i2. 0 0X 
5=-U>- fx;l/>'i7P'\+1J->9t^m^<*:*«5 8 gf#^>tl 
fc. i^m€:«3tr^r. 

[0 0 9 5] lt$!«0ij 6 
#M-&tt^:yv-<i:bT 1 -'\+-k>f±jA^l;$ 1 9 
mL, TK^ttiZi^S^OmrnHg. S^B^ra^^ 1 0 ^r^T 
IC^ML.fc£Jl^1-«, IISg0iJ4<!:l^fllfca-&?&«Jfib^c. 

1 -^+-fe>-^wa/0i3. 0=^)1%, m.^ 

TmTjnoS. ir. . MIJ&U. 3g/10 5J-, SR 
7&il. 3 1. Mw/Mndtl. 8(0X5^U>- 1 -'s^ 
-Ir 4 3 g»^.nfe, i^«<£-«3fC*-r, 
[0 0 9 6] Si, 2-SLZf3lZ7p-t^v\Z. *^0J©X 

«<&*-r-5X5^U>- 1 -^+-fe>«a^#:*i:ltfeL 

[0 0 9 7] 
[«1] 
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1 










1 


1 


e-^Mb^l^ (A) 








Es/BI 


-2. 03/1. 9t 


-2.03/1.91 


-2. 03/1 . 91 




2. 6 


4.0 


0.5 
















2. 1 










Es/BI 
















Uw/yn 


1.6 


1.8 


1.8 


Sij^a Tn °C 


111.8 


104.8 


111.6 


H J/g 


114 


96 


118 


Ml g/lO^i^ 


2. 6 


5.3 


1.45 


SR 


1.09 


1.07 


1. 10 


f>'f'fM>A"nTI kgcra/cii»2 


2530 


2820 


2580 


xC C6) :&i2(Dfii 


2186 


2432 


2307 



^Wl : {'rV^^^)Vi^i7U^y^i^:x:-)l) (3>^ *iC (6) :&5a : - 3 0 XH- 9 5 0 x 1 o gM I + 6 0 

p^5^;uvu;u- t e r t 5~^^;i/- 2 -:7 . oo 

xy^^v) =f'^-0Ls'Ji7U^^ K [0 0 9 8] 







it 15^ 2 








1 


1 


1^^ II 




t5-;Mb^1S5 (A) 










Es/BI 






-2.03/1.91 


-2. 03/1. 91 








1.5 


0.4 


Aia^(DMilD3:^ttf/7- 


i^«> 










2.5 


















Es/Bl 




-2. 17/1.52 










1.6 






Hw/yn 


1.8 


1.7 


2.0 


1.8 




111.8 


113.2 


118.0 


124. 0 


UM^.^ H J/g 


117 


121 


135 


160 


Ml g/10 5J^ 


2.7 


2. 1 


22 


1.4 


SR 


1.07 


1.08 


1. 06 


1.09 


rAiMyi\' ^YM kgctn/cni? 


2010 


1890 


60 


1000 


^ (6) ;GiZlcDfil 


2080 


2084 


675 


1061 
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^^11 : ex ( t e r t - >^i7 D^>^ vX" 

^ (6) *a :-30XH-950XlogMI+60 
0 0 

[0 0 9 9] 
[|S3] 











III 




e-Mb^lSo (A) 






Es/BI 


-2. 03/1.91 






3.0 














3.0 


Mw/yn 


2.0 


1.8 




110.6 


108. 1 


Ml 


6.2 


1.3 


SR 


1.29 


1.31 


fVt^WVA'jfhTI kg cin/ciii2 


1300 


1830 


5C C7) ^ifl<Dfi 


872 


1918 



40 

(3 - t e r t -zf^Jl- 5'-;^^JV- 

S: (7) : - 7 9 XTm- 1 250X1 ogMI + 
1 0 6 0 0 



(5i)int.ci.7 mmtm fi t-7>k(##) 

C 0 8 F 232:08) 

F5^— A(#3t) 4F071 AA15X AA20X AA21X AA39X 

AA84X AA88X AH04 BCOl 
4J002 BB041 BB161 BB171 BB191 

BKOOl BLOll BL021 FD156 
4J028 AAOIA ABOOA ABOIA ACOIA 

AC09A AC19A AC27A BA02B 

BBOIB BC12B BC15B BC16B 

BC17B BC18B BC25B BC26B 

EB02 EB04 EB05 EB07 EB08 

EB09 EBIO EB12 EB13 EB14 

EB18 EC02 EC04 FAOl FA02 

FA04 FA06 FA07 GA05 GA06 

GA19 

4J100 AAOIP AA02P AA04R AA07R 
AA15P AA15R AA16R AA17R 
AA19R AA20Q AA21R ARllR 
ASOIR AS02R AS03R CA04 
CA05 DA47 DA49 DA62 FA08 
FAIO 



